Figure 1. Watersheds selected for comparisoraxofitap based development indicators and

impervious surface estimates.
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Figure 2. Relationships of percent imperviousategfwith (A) count of structures per
watershed acre and (B) square footage of strucheewatershed acre. Observed data are
indicated by open symbols and lines represent giieds from a non-linear power

function.
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Figure 3.Watersheds sampled for stream spawningrameus fish eggs and larvae
in 2009.
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Figure 4. Mattawoman Creek historic and 2008-208ming stations.
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Figure 5. Piscataway Creek historic and 2008-288pling stations.
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Figure 6. Mattawoman Creek stations with condugtiwieasurements used in
analysis.
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Micromhos

Figure 7. Conductivity during the 2008 anadromasis §tream spawning survey in
Mattawoman Creek for mainstem stations (open symlaoid)tributaies. Lines represent
the minimum and maximum conductivities reportear2 and MC4 during March and
April, 1991 (Hall et al. 1992). Stations labeled\6x are mainstem stations, while stations
labeled as MUTx are unnamed tributaries.
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Micromhos

Figure 8. Conductivity during the 2009 anadromasis §tream spawning survey in
Mattawoman Creek for mainstem stations (open symlaoid)tributaies. Lines represent
the minimum and maximum conductivities reportea®2 and MC4 during March and
April, 1991 (Hall et al. 1992). Stations labeledSx are mainstem stations, while stations
labeled as MUTx are unnamed tributaries.
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Micromhos

Figure 9. Conductivity during the 2008 anadromasis §tream spawning survey in
Piscataway Creek for mainstem stations (open symbal$ tributaries. Stations PCx and
PTC are mainstem stations, while PUT4 is a triyutar
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Figure 10. Conductivity during the 2009 anadromiftals stream spawning survey in
Piscataway Creek for mainstem stations (open symhatstributaries. Stations PCx and
PTC are mainstem stations, while PUT4 is a tributary.
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Figure 11. Historic (1970-1989; see Table 1) mgnthédian conductivity measurements in
Mattawoman Creek (between the mouth and Waldorbft¢xdl against distance from the
mouth of the creek. Tidal (open squares) and mdai-$tations (open triangles) are
designated. Predicted historic station mediansnalieated by the line. Measurements
from 2008 and 2009 stream spawning surveys andtncous monitor at the Sweden
Point Marina (March and April means) are superinggosn the plot and were not used to
estimate the predicted line. The two stations kstlupstream are nearest Waldorf.
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Figure 12. Sampling areas and stations for thegprellow perch larval presence absence study.

Bush River g@&;f
\

Magothy River

¥

Aedles LT
Sevem River ! L
Piscataway Creek

o

Mattawoman Creek /

Nanticoke River

Nanjemoy Creek

[11-89



Figure 13. Proportion of tows with larval yellowngh and its 95% confidence interval in systems
studied during 2009. Mean of brackish tributamecated by diamond and fresh-tidal mean indicated
by dash. High and low points of “Historic” datalioate spread of 9 of 11 points and midpoint is the
mean of historic period.
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Figure 14. Proportion of tows with yellow percinvae, by river, during 1965-2009. Dotted lines
indicates reference system (Nanticoke and Chopiaaks) and period (prior to 1991) “typical”
range..
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Figure 15. Impervious surface versus estuarinewegberch larval presence-absence in towed

nets 1998-2009. Salinity is treated as a categlovariable.
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Figure 16. Number (N) of estimates of proportidplankton tows with yellow perch larvae
(Lp) falling within a category during 1965-2009ev&rn, South, and Magothy rivers omitted
due to suppression of Lp by factors related to imipers surface.
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Figure 17. Rivers where seining and trawling wasdcted in summer 2009. Watershed areas
in Maryland indicated by dark gray shading.
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Figure 18. Land use and sampling stations in thesiCaRiver watershed.
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Figure 19. Land use and sampling stations in thedMi
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Figure 20. Land use and sampling stations in the Aseon watershed.
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Figure 21. Land use and sampling stations in theédvatman Creek watershed.
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Figure 22. Land use and sampling stations in thgdvaoy Creek watershed.
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Figure 23. Land use and sampling stations in theaasvay Creek watershed.
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Figure 24. Land use and sampling stations in theowWico River watershed.
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Figure 25. Land use and sampling stations n thé BRirger watershed.
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Figure 26. Land use and sampling stations in thepGwder River watershed.
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Figure 27. Land use and sampling stations in thehdast River watershed.
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Figure 28. Trends in number of species annualyuad (left Y-axis) and average lgg
transformed catch of all species of fish (+1; riyhéxis) in Mattawoman Creek during
1989-2009. 10 ft = trawl with 10 foot headrope d6dt = trawl with 16 ft headrope.
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Figure 29. Log, catch per effort by station and trawl type in Matbman Creek, 1989 to 2009;
10 ft and 16ft trawls were used at all stations.
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Figure 30. Striped bass sampling stations on thgeUpotomac River.
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Figure 31. Species richness (number of speciesjriped bass seining sites by year from 1989

to 2009. (Data provided by Eric Durell.)
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Atlantic silverside
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Figure 32. Species comprising 90% of the catchrigiesl bass seining sites from 1989 to 2009.
American shad

(Data provided by Eric Durell.)

600¢
800¢
L00¢

| 6002 | 600C
| 8002 | 800¢

100¢ | ,00¢
900¢ | 9002 /———— 900¢

6002 6002
| 800¢ ﬂ‘ 8002
/002 = /002
" 9002 " 9002
" 5002 " G002 5002 " 5002 " 5002
——— 100z " ¥00z C 002 _ - y00z " 7002
| €002 | €002 €002 " £002Z | €002
" Z00Z " 200z 200z _ " 200z | 2002
| HOON { HOON T00C [ 1002 _H\ T00Z
" 0002 : 0002 0002 - 0008 0002
" 6661 . | 6661 666T - " 6661
| 866T | | ° | 866T 866T || - | 6661 " 9661
| 1661 | /66T = L66T | 8661 - /661
— 9661 966T 9661 | L661

Ll

1k}

G661 | G661 G66T | 9667 i m%w
7661 | 66T 66T | 66T | 566
€661 | €66T €661 7661 7661

Banded killifish
Gizzard shad
Silvery minnow
it
Striped bass

2667 " 2661 2661 | €661 | €661
" T66T == 1661 66T " 2661 | 2661
_ [ ][ os6t e 0661 0661 | T66T = 1661
QYT MmN O DY ®N oo N I ) ———— 0661 ——— 0661
[oNeoloNeNole) o O O O o O O O O o n n n < Yol
n ¥ Moo 0w S Y s @
s|hey s|ney s|ney o O oo o o o o
aAnisod uolniodoid annisod uoniodoid aanisod uoniodoid s|ney aAnisod uoniodoid s|ney aAnisod uoniodoud

[11-107




Figure 33. Observed and predicted number of spetid mean logl10-transformed catch
(+1) plotted against number of structures builMiattawoman Creek’s watershed from
1989-2008. A 10 ft trawl (squares) was used toptamuring 1989-2002 and a 16 ft trawl
(diamonds) was used from 2003-2008. Species = nuaflspecies and P Species =
predicted number of species. Log10 N = mean logd@stormed catch (+1). P Log1l0 N =
predicted mean log10-transformed catch (+1).
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Figure 34. Box and whisker plot of bottom dissolweggen in Mattawoman Creek from 1989
to 2009. (Dark bar is the median, gray box reprisséive upper 75th percentile and the lower

25th percentile, black bars indicate the upper @bith lower 5th percentiles, dark boxes indicate
outliers.)
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Figure 35. Proportion of violations of 3.0 and B@/L criteria in the Corsica River.
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Figure 36. Proportion of temperature violation€orsica River.
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Figure 37. Number of species by year and gearitygee Corsica River.
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Figure 38. Number of species in the seine in Wicaniiver, 1989-20009.
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Figure 39. Number of species in the trawl in WicoonRiver, 1989-2009. Note: We shifted

from a small (10’ trawl) to a large (16’ trawl) in @8.
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